A multicomponent system that degrades proteins conjugated to ubiquitin. Resolution of factors and evidence for ATP-dependent complex formation.
It was found previously that proteins conjugated to ubiquitin are degraded by an ATP-dependent enzyme system, but the mode of action of this system was unknown. We have resolved from reticulocyte extracts three factors that are required for the ATP-dependent breakdown of 125I-lysozyme-ubiquitin conjugates. Two of the factors interact with ATP, as shown by their protection against heat inactivation by the nucleotide. When the three factors are incubated with 125I-lysozyme-ubiquitin conjugates and ATP, there is a lag of 4-6 min in the formation of acid-soluble products before the onset of rapid proteolysis. The lag can be abolished by incubation of the three factors with MgATP prior to the addition of the substrate. This "activation" process does not take place if any of the three factors is omitted from preincubation (and added subsequently) or when ATP is replaced by a nonhydrolyzable analog. Analysis of size distribution by glycerol density gradient centrifugation showed that following incubation of the three factors with MgATP, a high molecular mass (greater than 1000 kDa) activity is formed. That the high molecular weight form is a complex of the three factors is indicated by the finding that its formation is accompanied by a corresponding decrease in the levels of the free forms of all three factors. Complex formation seems to be similar to the activation process with regard to time course, requirements for ATP and Mg2+, partial effect of CTP, and lack of effect of nonhydrolyzable ATP analogs. It is suggested that one role of ATP in conjugate breakdown is the formation of an active multienzyme complex.